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Abstract. By protein sequence homology comparison with the Pb/Pg-type cyanobacterio-
chrome TePixd and TeTlr0924, three homologous genes tIr0911, tir1215 and tIr1999 from
Thermosynechococcus elongatus BP-1 were found. By molecular cloning techniques, the GAF
domains of those genes were cloned into expression vector pET30a( + ), respectively. The E.
coli strain BL21 (DE3) harboring the expression plasmid and the pACYCDuet-ho7-pcyA plas-
mid for phycocyanobilin (PCB) were induced to generate recombinant proteins. The ex-
pressed proteins ( His ), tagged at the N-terminus were purified with nickel-affinity His-Trap
chelating column. The purified proteins were identified with zinc-induced fluorescence, acidic
urea denaturation, fluorescence and absorption spectrum. Results showed that TIr0911-GAF
contained two covalently bound bilin chromophores, phycoviolobilin (PVB) and phycocyano-
bilin (PCB), and exhibited reversible photoconversion between a blue-absorbing form at
406 nm (Pb, ) and a green-absorbing form at 527 nm (PQg ) - TIr1999-GAF was also
covalently bound with PVB and PCB, and reversible photoconversion existed between a blue-

sk H#H . 2012-07-06, & B H#H: 2012-11-19,

FETH « FK AAR A RITH (21072068 ; 31110103912 ),

FEE A KKk (1987 =) , 2 IR =1 T A B -E g AR | 3228 DA W Al D6 G/ FE AR B T DR AR
* JMIRJEZ (Author for correspondence. E-mail; zhouming321@126. com) ,,



%24

KUPKVKAE g EAEE BP-1 LA BE 20 PR A8 3R A M s A A T L BOB AL A P BRI 5 179

absorbing form at 417 nm (Pb,;,,,) and a teal-absorbing form at 496 nm (Pt ) -

Neither

TIr1215-GAF1 nor TIr1215-GAF2 could be spontaneously bound with bilin chromophore.
Key words . Cyanobacteriochrome; Reversible photoconversion; Assembly in Escherichia coli
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Table 1 Primers designed in this study

t0911-GAF P3. 5'TCTGGATCCACTCAAGCTGAACTC 3’
P4. 5'ATAGTCGACTTATTCCTGATGTAGCGC 3’

tIN215-GAF1 P5. 5’CCCGAATTCAACTGTGAGGAGATTTTG 3’
P6. 5'CGCGTCGACCTAACTTTCCACAACTAG 3’

tiN215-GAF2 P7.5'CAAGGATCCCGCATTCGCCAAACCCTG 3’
P8 . 5'CGCAAGCTTCTAGATCGCCACCTGAGTCGC 3

1999-GAF P9: 5’CCCGAATTCCTCACTCCTAACCTGCTG 3’
P10: 5'CGCGTCGACTTAATTGGGTAAATGGGT 3’

TE: Rl T RIZBIIRE 71 50 A4 KR P A DT R ) BB U 54

Note: Introduced endonuclease sites are underlined.
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1. TI0911-GAF 411 Jfs % &5 2. TIr1999-GAF 41 ity ¥ & ;
3. TIrN215-GAF1 4HliakE s ; 4. TIr215-GAF2 4 okt i s M.
B RbRESS T it

1. TIr0911-GAF expressed in E. coli; 2. TIr1999-GAF ex-
pressed in E. coli; 3. TIr1215-GAF1 expressed in E. coli;
4. TIr1215-GAF2 expressed in E. coli; M. Marker proteins.
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Fig.2 SDS-PAGE stained with Coomassie blue
of recombinant proteins from cell
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Pss7 nm Of TI0911-GAF; A-3. Fluorescence emission spectra of Pgsy; om and Pb,gg o Of TI0911-GAF; B-1. Absorption
spectra of Ptygg nm @nd Pb,q7 o Of TIF1999-GAF; B-2. Difference absorption spectrum of Pb,q7 nm-minus-Ptygg nm Of TIr1999-
GAF; B-3: Fluorescence emission spectra of Pt,gs nm @and Pbyq7 o OF TIr1999-GAF.
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Fig.3 Absorption and fluorescence emission spectra of TIr0911-GAF and TIr1999-GAF
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A: Absorption spectrum of TIr1215-GAF1; B: Absorption spectrum of TIr1215-GAF2.

B 4 TIr1215-GAF1 #0 TIr1215-GAF2 IR Y ye i
Fig.4 Absorption spectra of TIr1215-GAF1 and TIr1215-GAF2
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1. SDS-PAGE stained with zinc-induced fluorescence (b) and
Coomassie blue (a) of TIr0911-GAF; 2. SDS-PAGE stained with
zinc-induced fluorescence (b) and Coomassie blue (a) of
TIr1999-GAF; M. Protein markers.
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